HAZARD RANKING SYSTEM 15 Nov 2004

Interim SCDM Data Version : 11/10/2004 Hazardous Substance Factor Values
BI
Ground Water Mobility Bioaccumulation
Liquid Non-Liquid Persistence Food Chain Environment Ecotoxicity Air Gas Air Gas
Substance Name CAS Number Toxicity Karst Non-Karst Karst Non-Karst River Lake Fresh Salt Fresh Salt Fresh ~ Salt Migration Mobility Gas Part
Nitrosodimethylamine, N — 000062-75-9 10000  1.00E+00 1.00E+00 1.00E+00 1.00E+00 0.0007  0.0700 0.5 0.5 0.5 0.5 1 1 11 1.0000 Yes No
BII
Ground Water/Surface Water Pathway Surface Water Pathway Surface Water Pathway
Drinking Water Food Chain Environmental
Reference Dose Cancer Risk Ref. Dose  Cancer Risk Acute Chronic
MCL/MCLG Screen Conc  Screen Conc| FDAAL  Screen Conc Screen Conc CMC (pg/L) * *
png/L) CCC (ug/L)
Substance Name CAS Number (mg/L) (mg/L) (mg/L) (ppm) (mg/kg) (mg/kg)
Fresh Salt Fresh Salt
Nitrosodimethylamine, N — 000062-75-9 2.9E-4* 1.7E-6 1.1E-2* 6.2E-5
AIR PATHWAY SOIL PATHWAY
NAAQS Reference Dose Cancer Risk Reference Dose Cancer Risk
Subst N CAS Numb NESHAPS Screen Conc Screen Conc Screen Conc Screen Conc
ubstance Name umber (ug/m*3) (mg/m*3) (mg/m*3) (mg/kg) (mg/kg)
Nitrosodimethylamine, N — 000062-75-9 1.7E-7 6.3E-1* 1.3E-2

* Indicates difference between previous version of chemical data (JUN 96 ) and current version of chemical data ( JANO04 ).
** Indicates new hazardous substance in current version of chemical data (JANO4 ).



Footnote Code

Footnote Description
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This recommended water quality criterion was derived from data for arsenic (IIT), but is applied here to total arsenic, which might imply that arsenic (III) and arsenic (V) are equally toxic to aquatic life
and that their toxicities are additive. In the arsenic criteria document (EPA 440/5-84-033, January 1985), Species Mean Acute Values are given for both arsenic (III) and arsenic (V) for five species and
the ratios of the SMAVs for each species range from 0.6 to 1.7. Chronic values are available for both arsenic (III) and arsenic (V) for one species; for the fathead minnow, the chronic value for arsenic
(V) is 0.29 times the chronic value for arsenic (III). No data are known to be available concerning whether the toxicities of the forms of arsenic to aquatic organisms are additive.

This criterion has been revised to reflect The Environmental Protection Agency’s q1* or RfD, as contained in the Integrated Risk Information System (IRIS) as of May 17, 2002. The fish tissue
bioconcentration factor (BCF) from the 1980 Ambient Water Quality Criteria document was retained in each case.

This criterion is based on carcinogenicity of 10 risk. Alternate risk levels may be obtained by moving the decimal point (e.g., for a risk level of 10~°, move the decimal point in the recommended
criterion one place to the right).

Freshwater and saltwater criteria for metals are expressed in terms of the dissolved metal in the water column. The recommended water quality criteria value was calculated by using the previous 304(a)
aquatic life criteria expressed in terms of total recoverable metal, and multiplying it by a conversion factor (CF). The term "Conversion Factor" (CF) represents the recommended conversion factor for
converting a metal criterion expressed as the total recoverable fraction in the water column to a criterion expressed as the dissolved fraction in the water column. (Conversion Factors for saltwater CCCs
are not currently available. Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs). See "Office of Water Policy and Technical Guidance on Interpretation
and Implementation of Aquatic Life Metals Criteria,” October 1, 1993, by Martha G. Prothro, Acting Assistant Administrator for Water, available from the Water Resource center, USEPA, 401 M St.,
SW, mail code RC4100, Washington, DC 20460; and 40CFR§131.36(b)(1). Conversion Factors applied in the table can be found in Appendix A to the Preamble- Conversion Factors for Dissolved
Metals (which is attached below).

The freshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. The value given here corresponds to a hardness of 100 mg/L. Criteria values for other hardness
may be calculated from the following: CMC (dissolved) = exp{m, [In(hardness)]+ b,} (CF), or CCC (dissolved) = exp{m [In (hardness)]+ b.} (CF) and the parameters specified in Appendix B-
Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent (which is attached below).

Freshwater aquatic life values for pentachlorophenol are expressed as a function of pH, and are calculated as follows: CMC = exp(1.005(pH)-4.869); CCC = exp(1.005(pH)-5.134). Values displayed in
table correspond to a pH of 7.8.

This Criterion is based on 304(a) aquatic life criterion issued in 1980, and was issued in one of the following documents: Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), DDT
(EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrin (EPA 440/5-80-047), Heptachlor (EPA 440/5- 80-052), Hexachlorocyclohexane (EPA 440/5-80-054), Silver (EPA 440/5-80-071). The
Minimum Data Requirements and derivation procedures were different in the 1980 Guidelines than in the 1985 Guidelines. For example, a “CMC” derived using the 1980 Guidelines was derived to be
used as an instantaneous maximum. If assessment is to be done using an averaging period, the values given should be divided by 2 to obtain a value that is more comparable to a CMC derived using the
1985 Guidelines.

No criterion for protection of human health from consumption of aquatic organisms excluding water was presented in the 1980 criteria document or in the /986 Quality Criteria for Water. Nevertheless,
sufficient information was presented in the 1980 document to allow the calculation of a criterion, even though the results of such a calculation were not shown in the document.

This criterion for asbestos is the Maximum Contaminant Level (MCL) developed under the Safe Drinking Water Act (SDWA).

This fish tissue residue criterion for methylmercury is based on a total fish consumption rate of 0.0175 kg/day.

* Indicates difference between previous version of chemical data (JUN 96 ) and current version of chemical data (JAN04 ).
** Indicates new hazardous substance in current version of chemical data (JANO4 ).
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This recommended criterion is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient Water,
(EPA-820-B-96-001, September 1996). This value was derived using the GLI Guidelines (60FR15393-15399, March 23, 1995; 40CFR132 Appendix A); the difference between the 1985 Guidelines
and the GLI Guidelines are explained on page iv of the 1995 Updates. None of the decisions concerning the derivation of this criterion were affected by any considerations that are specific to the Great
Lakes.

The CMC = 1/[(f1/CMCI1) + (f2/CMC2)] where f1 and f2 are the fractions of total selenium that are treated as selenite and selenate, respectively, and CMC1 and CMC2 are 185.9 zg/l and 12.82 -g/l,
respectively.

EPA is currently reassessing the criteria for arsenic.
This criterion applies to total pcbs, (e.g., the sum of all congener or all isomer or homolog or Aroclor analyses.)
The derivation of the CCC for this pollutant (Endrin) did not consider exposure through the diet, which is probably important for aquatic life occupying upper trophic levels.

Although a new RfD is available in IRIS, the surface water criteria will not be revised until the National Primary Drinking Water Regulations: Stage 2 Disinfectants and Disinfection Byproducts Rule
(Stage 2 DBPR) is completed, since public comment on the relative source contribution (RSC) for chloroform is anticipated.

This recommended water quality criterion is expressed as - g free cyanide (as CN)/L.

This value for selenium was announced (61FR58444-58449, November 14, 1996) as a proposed GLI 303( c) aquatic life criterion. EPA is currently working on this criterion and so this value might
change substantially in the near future.

This recommended water quality criterion for arsenic refers to the inorganic form only.

This recommended water quality criterion for selenium is expressed in terms of total recoverable metal in the water column. It is scientifically acceptable to use the conversion factor (0.996- CMC or
0.922- CCC) that was used in the GLI to convert this to a value that is expressed in terms of dissolved metal.

The organoleptic effect criterion is more stringent than the value for priority toxic pollutants.
This value was derived from data for heptachlor and the criteria document provides insufficient data to estimate the relative toxicities of heptachlor and heptachlor epoxide.

Although EPA has not published a completed criteria document for butylbenzyl phthalate it is EPA’s understanding that sufficient data exist to allow calculation of aquatic criteria. It is anticipated that
industry intends to publish in the peer reviewed literature draft aquatic life criteria generated in accordance with EPA Guidelines. EPA will review such criteria for possible issuance as national WQC.

There is a full set of aquatic life toxicity data that show that DEHP is not toxic to aquatic organisms at or below its solubility limit.
This value was derived from data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan.
A more stringent MCL has been issued by EPA. Refer to drinking water regulations (40 CFR 141) or Safe Drinking Water Hotline (1-800-426-4791) for values.

This criterion is based on a 304(a) aquatic life criterion issued in 1980 or 1986, and was issued in one of the following documents: Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027),
DDT (EPA 440/5-80- 038), Endrin (EPA 440/5-80-047), Heptachlor (EPA 440/5-80-052), Polychlorinated biphenyls (EPA 440/5-80-068), Toxaphene (EPA 440/5-86-006). This CCC is currently
based on the Final Residue Value (FRV) procedure. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60FR15393-15399, March 23, 1995), the Agency no longer uses
the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria. Therefore, the Agency anticipates that future revisions of this CCC will not be based on the FRV
procedure.

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).
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This water quality criterion is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality Criteria for the Protection
of Aquatic Organisms and Their Uses, PB85-227049, January 1985) and was issued in one of the following criteria documents: Arsenic (EPA 440/5-84-033), Cadmium (EPA 882-R-01-001),
Chromium (EPA 440/5-84-029), Copper (EPA 440/5-84-031), Cyanide (EPA 440/5- 84-028), Lead (EPA 440/5-84-027), Nickel (EPA 440/5-86-004), Pentachlorophenol (EPA 440/5-86-009),
Toxaphene, (EPA 440/5-86-006), Zinc (EPA 440/5-87- 003).

When the concentration of dissolved organic carbon is elevated, copper is substantially less toxic and use of Water-Effect Ratios might be appropriate.

The selenium criteria document (EPA 440/5-87-006, September 1987) provides that if selenium is as toxic to saltwater fishes in the field as it is to freshwater fishes in the field, the status of the fish
community should be monitored whenever the concentration of selenium exceeds 5.0 = g/L in salt water because the saltwater CCC does not take into account uptake via the food chain.

This recommended water quality criterion was derived on page 43 of the mercury criteria document (EPA 440/5- 84-026, January 1985). The saltwater CCC of 0.025 ug/L given on page 23 of the
criteria document is based on the Final Residue Value procedure in the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60FR15393-15399, March
23, 1995), the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.

This recommended water quality criterion was derived in Ambient Water Quality Criteria Saltwater Copper Addendum (Draft, April 14, 1995) and was promulgated in the Interim final National Toxics
Rule (60FR22228- 222237, May 4, 1995).

EPA is actively working on this criterion and so this recommended water quality criterion may change substantially in the near future.

This recommended water quality criterion was derived from data for inorganic mercury (II), but is applied here to total mercury. If a substantial portion of the mercury in the water column is
methylmercury, this criterion will probably be under protective. In addition, even though inorganic mercury is converted to methylmercury and methylmercury bioaccumulates to a great extent, this
criterion does not account for uptake via the food chain because sufficient data were not available when the criterion was derived.

This criterion applies to DDT and its metabolites (i.e., the total concentration of DDT and its metabolites should not exceed this value).
The derivation of this value is presented in the Red Book (EPA 440/9-76-023, July, 1976).

This value is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic
Organisms and Their Uses, PB85-227049, January 1985) and was issued in one of the following criteria documents: Aluminum (EPA 440/5-86-008); Chloride (EPA 440/5-88-001); Chloropyrifos
(EPA 440/5-86-005).

This value for aluminum is expressed in terms of total recoverable metal in the water column.

There are three major reasons why the use of Water-Effect Ratios might be appropriate. (1) The value of 87 =g/l is based on a toxicity test with the striped bass in water with pH= 6.5-6.6 and hardness
<10 mg/L. Data in “Aluminum Water-Effect Ratio for the 3M Plant Effluent Discharge, Middleway, West Virginia” (May 1994) indicate that aluminum is substantially less toxic at higher pH and
hardness, but the effects of pH and hardness are not well quantified at this time. (2) In tests with the brook trout at low pH and hardness, effects increased with increasing concentrations of total
aluminum even though the concentration of dissolved aluminum was constant, indicating that total recoverable is a more appropriate measurement than dissolved, at least when particulate aluminum is
primarily aluminum hydroxide particles. In surface waters, however, the total recoverable procedure might measure aluminum associated with clay particles, which might be less toxic than aluminum
associated with aluminum hydroxide. (3) EPA is aware of field data indicating that many high quality waters in the U.S. contain more than 87 - g aluminum/L, when either total recoverable or dissolved
is measured.

* Indicates difference between previous version of chemical data ( JUN 96 ) and current version of chemical data ( JANO4 ).
** Indicates new hazardous substance in current version of chemical data ( JANO4 ).
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Conversion Factors for Dissolved Metals
Metal Conversion Factor Conversion Factor | Conversion Factor | Conversion Factor
Freshwater CMC Freshwater CCC Saltwater CMC Saltwater CMC
Arsenic 1.000 1.000 1.000 1.000
Cadmium 1.136672-[(In 1.101672-[(In 0.994 0.994
hardness)(0.041838)] hardness)(0.041838)]
ChromiumlIII 0.316 0.860 -- --
Chromium VI 0.982 0.962 0.993 0.993
Copper 0.960 0.960 0.83 0.83
Lead 1.46203-[(In 1.46203-[In 0.951 0.951
hardness)(0.145712)] hardness)(0.145712)]
Mercury 0.85 0.85 0.85 0.85
Nickel 0.998 0.997 0.990 0.990
Selenium -- -- 0.998 0.998
Silver 0.85 - 0.85 --
Zinc 0.978 0.986 0.946 0.946

* Indicates difference between previous version of chemical data (JUN 96 ) and current version of chemical data (JAN04 ).

** Indicates new hazardous substance in current version of chemical data (JANO4 ).
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Parameters for Calculating Freshwater Dissolved Metals That are Hardness Dependent
Conversion Factors (CF)
Chemical m, b, mg b CMC CCC
Cadmium 1.0166 -3.924 0.7409 -4.719 1.136672-[(In 1.101672-[(In
hardness)(0.041838)] hardness)(0.041838)]
Chromium III 0.8190 3.7256 | 0.8190 0.6848 0.316 0.860
Copper 0.9422 -1.700 0.8545 -1.702 0.960 0.960
Lead 1.273 -1.460 1.273 -4.705 1.46203-[(In 1.46203-[(In
hardness)(0.145712)] hardness)(0.145712)]
Nickel 0.8460 2.255 0.8460 0.0584 0.998 0.997
Silver 1.72 -6.59 -- -- 0.85 --
Zinc 0.8473 0.884 0.8473 0.884 0.978 0.986

Hardness-dependent metals’ criteria may be calculated from the following:

CMC (dissolved) = exp {m, [In(hardness)] +b,} (CF)
CCC (dissolved) = exp {m [In(hardness)] + b..} (CF)

* Indicates difference between previous version of chemical data (JUN 96 ) and current version of chemical data ( JANO04 ).
** Indicates new hazardous substance in current version of chemical data (JANO4 ).



